The paper analyses the development of milk prices and effectiveness and economy of holdings included in the particular production category of "411 Milk" and their relations. The influence of prices on profitability, elasticity of production, labour productivity dynamics, effectiveness of long-term assets and resulting cost changes are discussed in particular. Milk profitability was not significantly influenced by different prices in the individual states. The variation of prices in time was more important. The production is supposed to grow with delay. Milk yield (per cow and year) and number of cows per worker are the main determinants of labour productivity growth in the in-kind expression. The influence of prices on labour productivity in monetary expression among individual states is not as important as was supposed.
The dairy sector is one of the most important parts of the EU. All states of the EU -without any exception -breed dairy cows. Dairy cow breeding is typical for many rural areas and it is vitally important for landscaping, especially in mountain areas. Milk represents about 14% of the total agricultural production output of the EU. The annual turnover of the dairy industry is € 177 milliard. The EU is one of the leading exporters of dairy products (Milk and milk products in the European Union 2006). Its share in world export is 39% for butter, 40% for cheese, 26% for skimmed milk powder (SMP) and 29% for whole milk powder (WMP) (Dairy: World Markets and Trade 2007). The increasing world milk and milk products demand significantly influences the economy of milk production in the EU, especially in the last years. Although this prognosis was made many years ago, the EU is not prepared for such a large increase of the demand. The permanent decrease of dairy cow numbers proves this to be true. The number of dairy cows in the EU 25 has decreased since 2002 from 25.1 million to 22.3 million, i.e. to 88.9% (Dairy: World Markets and Trade 2007) . The utility of instruments of current agricultural policy (export subsidies, quotas, subsidy policy) becomes distinctively weaker. The real development of farm milk price is significantly different than were both short term and long term predictions. The increase of the demand for milk and milk products is predicted The future rise in farm prices and production will probably importantly influence the economy of this sector. While prices will positively influence all enterprises, the effect of production volume increase on economy will be different in different states. Let us deal with these different tendencies of the increase of production.
MATERIAL AND METHODS
This analysis is based on statistic data of the FADN "Milk production" branch. According to the typology of agricultural holdings and companies in the EU, it is a particular type of farming coded as "411 Milk". Together with the "412 Milk and cattle breeding" part, it creates a principal type of farming named "41 Milk production" (85/377/EEC) . Cattle under one year, heifers and dairy cows are included in this branch according to the EU directive. Milk production represents 2/3 of the standard gross margin of the "411 Milk" branch. Individual products are not separated in the FADN databases which may lead to a certain misinterpretation when comparing these values with the Czech "Milk production" branch.
Our analysis is made at three time levels. (2000, 2004 and 2007) . Different definitions of the individual indicators cause some problems with the analysis of the described branch. This influences both the restricted choice of evaluative indicators and certain incorrectness of those indicators.
The growing demand for milk and milk products and following changes of milk prices reintroduce the question whether increasing of milk prices is the only solution for milk production economy in the EU. It was necessary to clarify how -from the enterprise economy point of view -present price changes have influenced the profitability of production, to assess the elasticity of changes in production volume caused by price changes and to evaluate the way in which those changes may influence labour productivity dynamics, long-term assets effectiveness and cost changes resulting from them. The influence of prices on production volume elasticity was calculated with the elasticity ratio of the following type:
where Q stands for production volume and c stands for price. The type of technological development is defined by the relation between technological equipment of work (long-term assets per AWU 1 ) and labour productivity in monetary expression. We can divide technological development into 13 types by comparing indexes of long-term assets efficiency and labour productivity ( Table 1) .
The influence of technological development on relative changes of long-term assets and number of workers is made according to methodology of Střeleček, Lososová (2003) . To interpret factors influencing labour productivity, it uses the following relation: LP = NO × U × c, where LP stands labour productivity, NO stands for number of cows per AWU, U stands for annual average milk yield, and c stands for price of 1 kg of milk.
is valid for the influence of individual factor changes on labour productivity. ∆LP/F stands for labour productivity changes under the influence of the monitored factor, iF stands for the index of this factor, iLP stands for the index of labour productivity and ∆LP stands for the total change of labour productivity in monetary expression.
RESULTS AND DISCUSSION

Prices of cow's milk
The EUROSTAT offers three types of cow's milk prices -prices of raw milk with 3.7% fat content, raw milk with actual fat content and whole cow's milk for human consumption. If we want to achieve the acceptable comparability with the FADN results, we have to use prices of raw milk with actual fat content. Hemme et al. (2005) discuss the development of world prices from 1995 to 2001. His study suggests that prices in the EU 15, USA, Canada and other states will decrease. Fast structural changes towards more effective farming system as well as prices will define the volume of milk production and conditions of its sale. Also other predictions are significantly different than the reality of 2007 (Major Issues No. 15) . Present prices of raw milk can be divided into 3 groups according to their level ( Table 2) .
Prices of 20-30 €/100 kg are characteristic for the new member states (NMS) and states in which -in comparison with previous years -the policy of decreasing milk prices is realized. 1 The implementation of AWU (annual work unit), which is based on the standard number of working hours, does not make possible to assess the labour time use and working overtime. Indicators are standardized from this point of The regression function parameters show, that it is impossible to prove the dependence according to which states with higher prices are more profitable. It is proved by the almost zero value of the correlation coefficient, low slope of regression function as well as the high variance in profitability of the individual states which have roughly the same price of milk. Price changes in time have a greater influence on the economy of dairy production. The estimation of the relative change in profit under the influence of prices per € 1 000 of revenues from 1 st January 2006 to 1 st July 2007 is shown in Table 3 .
The following statements result from 4. The most common increase of profitability under the influence of prices did not overreach 5% in the majority of states. 5. There are also some other factors placed into foreground even with this price dynamics -such as the influence of production volume, the influence of labour productivity and the long-term assets efficiency and those relations, by which they influence a certain cost transformation.
The influence of prices on production volume
A number of studies suggest that the high milk prices will result into a major increase in world milk production. The EU 25 production was expected to rise by 1% (Major Issues No. 15 ). The analysis of elasticity indicators has shown that the increase of prices in 2006 and its acceleration in 2007 is not connected with the corresponding increase of production, the production in many EU states actually decreases. The price effect is not followed by the effect of the amount of production and higher cost effectiveness. Such a low elasticity of production to price changes results from the current Common Agricultural Policy and from the long generation cycle of dairy cows. We can also presume a slower interaction between price dynamics and production volume leading to price stabilization on the acceptably lower level (Figure 4 ).
Labour productivity
Labour productivity is one of the crucial factors of the global economy of milk production. States of the EU may be divided into four different groups according to labour productivity (Table 4) .
Big differences in labour productivity of the first and the third group show the differences among the individual states in term of management effectiveness. The Czech Republic that represents -together with Hungary -the upper limit of observed indicators of new member states has achieved 46% of the average EU productivity, 30.2% of productivity of Germany, 17.1% of Netherlands, 20.9% of United Kingdom and 14.8% of labour productivity in Denmark. For the purpose of further analysis, it is necessary to divide Table 6 demonstrates the variability of the individual factors.
The number of cows per AWU has the highest variability (v = 64%). The number of cows per AWU and milk yield increase coefficient of variation of labour productivity in in-kind expression to 74%. Prices increase variability of labour productivity in the monetary expression only by 4 points. Low labour productivity is therefore caused especially by the low number of cows per AWU, which is usually connected with the low milk yield.
The Czech Republic forms an upper edge of the new member states with worse results in every indicator. The low number of cows per AWU (39.2% of the EU level, at the time) and lower milk yield (85.9% of the EU level) were the determinants of low labour productivity in the Czech Republic. Due to those elements, the volume of production in kg per worker was 33.7% of the EU level. Similar conclusions are valid also for the rest of the new member states, with the exception of Hungary. Hungary reaches 43.3% of the EU labour productivity and it has more than 50% of the EU level in all observed indicators. The level of selling has not the crucial influence on total labour productivity in monetary expression either for advanced states. High productivity of those states is also influenced especially by number of cows per AWU and milk yield. Technological equipment of work should be an important element influencing number of cows per AWU. We suppose that a better technological equipment of work should create better conditions for higher labour productivity. This hypothesis is -in the international measure -discredited by differences in manufacturing equipment evaluation and as a result of this it is not completely comparable (Table 7) .
The value of technological equipment of the "411 Milk" branch differs significantly in the individual states. It is caused especially by different prices, so that this indicator is almost impossible to compare. Moreover, a better technological equipment does not result in a higher labour productivity. The dependence of the number of cows per AWU on technological equipment is displayed in Figure 5 .
There is a medium-high degree of statistical dependence (r = 0.62) between both indicators. An increase of number of cows per AWU up to one livestock unit requires EUR 10 000 in average. However, this basic trend is paralysed by the high variability of technological equipment of work for the same number of cows per AWU, which importantly extends over the common trend.
A higher productivity at keeping stable costs/revenues ratio enables a higher level of remuneration. The review of the annual average wage can be found in Table 8 . Figure 6 shows the dependence of the wage costs/revenues ratio on labour productivity. There is a medium-high level of statistical dependence among the individual states. The increase of labour productivity by 50 000 kg/AWU means the increase of wage costs/revenues ratio by 0.005. This relation clearly shows the improper development of the wage level with regard to the costs/revenues ratio.
Long-term assets efficiency
The long-term assets efficiency is defined by the relation between technological equipment of work and labour productivity. A faster growth of labour productivity than long-term assets and its growing efficiency should be the criterion of reasonable investment ( Figure 7 , Table 9 ).
The estimated values, the confidence interval for regression line and the individual observation are derived from Cobb-Douglas power function, which is followed with a high degree of correlation (correlation index I = 0.97 in 2000; and I = 0.85 in 2004) (Figure 8 ). These functions clearly prove the fact that growing supplying with long-term assets decreases its efficiency. Coefficient of elasticity less than 1 expresses a decreasing elasticity and so they lead to the capital-intensive type of technological development for which relative overrun of the long-term assets and its cost are significant. The similarity of both functions (2000 and 2004) shows that for long-term assets volume per livestock unit, it is necessary to count with the fact that the average long-term assets efficiency will be less than 1. Increasing of long-term assets with the current growth rate of production is not acceptable from the economic point of view. The benefit of this increasing must be found in different criteria such as a lesser degree of difficulty of work, a better work environment, animal welfare etc. The Table 9 . The EU states according to the long-term assets efficiency (2004) To 0 Long-term assets efficiency 0 2 000 4 000 6 000 8 000 10 000 12 000 14 000
high long-term assets. The adherence to quota and production limitations means to realize the capitalintensive type of technological development which is connected with an increase of the costs/revenues ratio. The relative overrun of long-term assets in the majority of states in the EU may serve as a confirmation ( Figure 9 ). The depreciation costs/revenues ratio is connected with the type of technological equipment (Table 10 ). The Figure 10 shows that the capital-intensive type of technological development leads to the high depreciation costs/revenues ratio; on the contrary, the capital-saving type of technological development significantly decreases the depreciation cost/revenues ratio. We can assess also other costs connected with investment operations.
CONCLUSION
The growing demand for milk and milk products and the following changes of milk prices reintroduce the question whether the increase of milk prices is the only solution for milk production economy in the EU. It was necessary to clarify how -from the entrepreneur economy point of view -the present price changes have influenced the rate of profit of production, to assess the elasticity of changes in the production volume caused by the price changes and to evaluate the way in which those changes may influence the labour productivity dynamics, the long-term assets effectiveness and the cost changes resulting from them. The analysis has resulted into these outcomes: 1. Price increase was caused especially by those states which previously also had had relatively high prices. Prices in the new member states did not reach the EU 25 average. Milk profitability was influenced more by the changes of prices in time than the differences of prices in the individual states. The reported increase of prices raised the profitability of milk sector by 5% in average. 2. The volume of production elasticity to price dynamics was negative in the period under consideration. Production is expected to grow with a certain time-delay. As a result, higher milk prices will be more permanent. 3. The number of cows per AWU and milk yield will continue to be the determinants of labour productivity. Multiplicative links between those indicators intensify their importance up to the level of labour productivity in the in-kind expression. The influence of prices to labour productivity among the individual states is not as important as was supposed. The low number of cows per AWU in the individual states retriggers a debate about a greater concentration of production in milk sector. 4. The relation between higher technological equipment of work and the decreasing type of technological development of enterprises has been proved. However, it will be necessary to take into account that the increase of technological equipment of work will lead to the capital-intensive type of technological development connected with the increased costs related to this equipment.
